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This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Claim 1 (withdrawn): In combination with a load lock apparatus for facilitating transfer of 
parts between a room at ambient atmospheric pressure and a vacuum processing chamber 
maintained at a pressure less than one ton, of the type wherein the load lock apparatus has an 
evacuatable load lock chamber, an exterior door positioned between the load lock chamber 
and the room, a interior door positioned between the load lock chamber and the processing 
chamber, a exterior door actuator that is responsive to an exterior door control signal to open 
or close the exterior door, an interior door actuator that is responsive to an interior door 
control signal to open or close the interior door, and a vacuum pump connected to the load 
lock chamber for evacuating the load lock chamber, the improvement which comprises: 

a combination differential and absolute pressure transducer with (i) a manifold 
connected in fluid flow relation to the load lock chamber so that pressure in the 
manifold is equal to pressure in the load lock chamber, (ii) a differential pressure 
sensor that is capable of sensing a pressure difference between a first side of the 
differential pressure sensor and a second side of the differential pressure sensor, said 
differential pressure sensor being connected to the manifold and mounted such that 
said first side is exposed to the ambient atmospheric pressure in the room and such 
that the second side is exposed to the pressure in the manifold, (iii) a differential 
pressure transducer circuit connected to the differential pressure sensor and which is 
capable of generating an exterior door control signal at a preset differential pressure 
value, (iv) an absolute pressure sensor connected to the manifold in such a manner 
that the absolute pressure sensor is exposed to the pressure in the manifold, and (v) an 
absolute pressure transducer circuit connected to the absolute pressure sensor and 
which is capable of generating an interior door control signal at a preset absolute 
pressure value; 
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an exterior door control link connected between the differential pressure 
transducer circuit and the exterior door actuator, said exterior door control link being 
capable of delivering exterior door control signals generated by the differential 
pressure transducer circuit to the exterior door actuator, and 

an interior door control link connected between the absolute pressure 
transducer circuit and the interior door actuator, said interior door control link being 
capable of delivering interior door control signals generated by the absolute pressure 
transducer circuit to the interior door actuator. 

Claim 2 (withdrawn) The improvement of claim 1, wherein the absolute pressure sensor of 
the combination differential and absolute pressure transducer comprises a pirani sensor with 
a resistivity that varies as a function of the pressure in the manifold, and wherein the absolute 
pressure transducer circuit includes a pirani bridge circuit that incorporates the pirani sensor 
as a resistive element in the bridge circuit, an analog process circuit connected to the pirani 
bridge circuit to adjust voltage across the pirani sensor as the pressure in the manifold varies 
and thereby keep the bridge circuit in balance, and a relay control circuit that monitors 
voltage across the pirani sensor and generates the interior door control signal when the 
voltage across the pirani sensor is at a value that corresponds with said preset absolute 
pressure value. 

Claim 3 (withdrawn) The improvement of claim 1, wherein the differential pressure sensor 
of the combination differential and absolute pressure transducer comprises a capacitance 
manometer pressure sensor in which a capacitance varies as a function of the differential 
pressure across a diaphragm that is positioned with the manifold pressure on one side of the 
diaphragm and ambient atmospheric pressure of the room on another side of the diaphragm, 
and wherein the differential pressure transducer circuit includes a sensor control circuit that 
is capable of converting the capacitance to a voltage that corresponds in value to the 
differential pressure across the diaphragm, and a relay control circuit that monitors the 
voltage from the sensor control circuit and generates the exterior door control signal when 
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the voltage of the sensor control circuit corresponds with said preset differential pressure 
value. 

Claims 4-7 (cancelled). 

Claim 8 (currently amended): A method of automatically controlling a load lock that 
facilitates transfer of parts between a room at ambient atmospheric pressure and a vacuum 
transfer or processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock chamber 
and the room, a interior door positioned between the load lock chamber and the processing 
chamber, a exterior door actuator that is responsive to an exterior door control signal to open 
or close the exterior door, an interior door actuator that is responsive to an interior door 
control signal to open or close the interior door, and a vacuum pump connected to the load 
lock chamber for evacuating the load lock chamber, comprising: 

connecting a modular differential and absolute pressure transducer, which 
includes both .a pirani pressure sensor that is capable of measuring absolute pressure 
at least in a range of 100 torr to 1 0* 4 torr and a differential pressure sensor in fluid 
flow relation to a manifold and mounting th e pirani pressure sensor, th e differen tial 
pr ess ure sensor, ohd -as well as a control circuit in a housi ng, via one fluid flow 
connection of the manifold to provides n modular prossnire tmnsdi i finr thnfr rwnnofl nnd 
traasdttees -the load lock chamber to expose both said pirani pressure sensor and said 
differential pressure sensor to pressure in the load lock chamber via said one fluid 
flow connection so that said mod ular diff erential and absolute pressure transducer 
senses and transduces a bsolute pressure in the load lock chamber m anifold t o a 
voltage that is indicative of the absolute pressure in the manifold )p*d log ic nhqm^ 
and thai-senses and transduces differential pressure between the manifold load lock 
chamber and the ambient atmosphere to a voltage that is indicative of the differential 
pressure between the manifold load lock chamber and the ambient atmosphere, and 
that-whereby sqi4 modular different qn4 atopic pressure transducer also outputs 
the interior door control signal when the voltage that is indicative of the absolute 
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pressure equals an interior door control reference voltage and outputs the exterior 
door control signal when the voltage that is indicative of the differential pressure 
equals an exterior door control reference voltage; 

setting the interior door control reference voltage of the modular differential 
and absolute pressure transducer to a level that equals the voltage that is indicative of 
the absolute pressure in the load lock chamber when the load lock chamber is 
evacuated to a pressure at which opening of t he interior doo r docs not cause 
undesiroblo rush of goa molooulos and particulate impuriti e s and - wot or vapor from th e 
load look ohambor into the tronafor or proooflfling chambe r is to be opened ; 

setting the exterior door control reference voltage of the modular differential 
and absolute pressure transducer to a level that equals the voltage that is indicative of 
the differential pressure between the load lock chamber and the ambient atmosphere 
at which op e ning o£t he exterior doo r does not cause und e sirable* rush of air or gas 
mol e cules cithor into or out of the load look chambe r is to be opened : 

c onn e cting the manifold of tho pressure transduc e r in fluid flow r e lation to th e 
le ad look chamber so that the proosuro in th e manifold is tho sam e as th e prassur e ^a 
tho load look chamber; 

connecting an interior door control link between the modular differential and 
absolve pressure transducer and the interior door actuator and connecting an exterior 
door control link between the modular differential and absolute p ressure transducer 
and the exterior door actuator; and 

powering the circuitry in the modular differential and absolute p ressure 
transducer to produce the interior door control signal and the exterior door control 
signal in sequence as the load lock chamber is evacuated and then re-filled with gas 
such that the mnffrilflt d ifferential and absolute p ressure transducer (i) provides the 
interior door control signal to the interior door actuator via the interior door control 
link to open the interior door when the load lock chamber has been evacuated to a 
pressure that is low enough so that-s uch op e ning of tho interior door do es not causo 
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undoairablo rush of goo molooulo a and particulate impuriti e s and wator vopor from the 
load lock into tho transf e r or proooflsinp ohnmbcg \\\$ yp lta gft that is indicative of the 
absolute pressure equal s the interior door control reference voltage: and (ii) provides 
the exterior door control signal to the exterior door actuator via the exterior door 
control link to open the exterior door when the load lock chamber has been re- filled 
with gas to return the pressure in the load lock chamber to a pressure at which 
op e ning of tho exterior door doos not caus e unde s irable rush of air or gao roolooulos 
either into or out of tho load look chambe r the voltage that is indicative of the 
differential pre ssure equals the exterior door control reference voltage . 

Claim 9 (currently amended): A method of automatically controlling a load lock that 
facilitates transfer of parts between a room at ambient atmospheric pressure and a vacuum 
transfer or processing chamber maintained at a pressure less than one ton* and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock chamber 
and the room, a interior door positioned between the load lock chamber and the transfer or 
processing chamber, a exterior door actuator that is responsive to an exterior door control 
signal to open or close the exterior door, an interior door actuator that is responsive to an 
interior door control signal to open or close the interior door, a vacuum pump connected to 
the load lock chamber for evacuating the load lock chamber, and a throttle valve, which 
slows down effective vacuum pumping speed to reduce turbulonoo that stirs up portioloo and 
contaminants until tho pressur e in th e load look is pumped down to on intormodinto pressure 
whore enough of the air or goaco in tho load look are remov ed- so that turbul e nc e do es not stir 
up such partiolos and contaminants and which is responsive to a throttle valve signal to then 
step up the vacuum pumping speed, comprising: 

connecting a modular differential and absolute p ressure transducer in fluid flow 
relation t o the load lock chambe r; wherein the pressure transducer inoludos a via one 
fluid flow connection so that a pirani sensor and a differential pressure sensor in the 
modular differential and absolute pressure transducer are both in fluid flow relation to 
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said load locV tim ber via said one connection, whereby said pirani sensor feet- in 
the modular differencial and absol ute pressure transducer i s capable of sensing bath 
absolute pressure in the load lock chamber at fleas Meast i n a range of 100 torr to 1 Or 4 
torr and «-saijLdifferential pressure sensor feat -in the modular differential and 
absolute pressure transducer is capable of sensing a differential pressure between the 
load lock chamber and ambient atmospheric pressure^ and wherein the modular 
differential and absolute pressu re transducer also has circuitry connected to th^ pipf™' 
sensor and to the differ ential pressure sensor t hat is capable nf trqnflrfq qng both the 
absolu te pressure sensed by the pirani sensor and the differential pressure sensed bv 
the ffffireptial pressure sensor to electric signals indicative of said absolute an<j 
differential pressures as well as of outputtrng- (i) the throttle valve signal at a settable 
intermediate absolute pressure set point; (ii) the interior door control signal at a 
settable low absolute pressure set point; and (iii) the exterior door control signal at a 
settable differential pressure setpoint; 

setting frdesiredsaid intermediate absolute pressure set point at an intermediate 
absolute pressure value at which to opon the throttl e volvo to stop up the vacuum 
pumping - opood after the pressure in the load look ohambor i s pumped down enough so 
that turbulence dooo not stir up the partiolog and contominan teiess than 100 torr gt 
which to actuate the t hrottle valve to increase the vacuum pumping speed , setting a 
desifedsaid low absolute pressure s et point at q, l ow absolute pressure value ntwhioh 
th e interior door con bo opened to allow transfer of part s between tho load look and 
tho transfer or processing chamber without undesirable ruoh of gas molecul es and 
p articulate impurities and water vapor into the transfer or processing chombef less 
than said intermediate absolut e pressure value to cause the interior door to be opened , 
and setting a d ea ige dsaid differential pressure set point for a differential pressure value 
at which to open the exterior doo r without undesirable flow of air or gna citbor int e-e* 
out of tho load lock - ohamb o r ; 
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sensing the_actual absolute pressure in the load lock chamber with the modular 
pressure transducer at least in the range from 100 toir down to th e d e sir e d said l ow 
absolute pressure value; 

using the modular di fferential and absolute p ressure transducer to compare the 
actual absolute pressure in the load lock chamber to tho dosiro ds aid intermediate 
absolute pressure vaki e - set point i n the modular differential and absolute p ressure 
transduce r at whioh tho throttl e volvo oan bo opened to step - up tho vacuum pumping 
speed after tho prcsouro in tho load lock chamber ifl pumped down enough ao that 
turbulenc e do e a not atir up th e portiol e a and contaminants , and, when the actual 
absolute pressure in the load lock chamber equals the d es irods aid intermediate 
absolute pressure vafe eset point producing the throttle valve signal with the modular 
differential and absolute pressure transducer and delivering said throttle valve signal 
to the throttle valve t o step up the vacuum pumping speed; 

using the modular differential and absolute p ressure transducer to compare the 
actual absolute pressure in the load lock chamber to tho dosirod s aid low absolute 
pressure value set point in the modular differential and absolute p ressure transducer-at 
wh ich th e interior door oan be opened without undesirabl e rush of gao moloouloa and 
particulate impurities and water vapor into the transfer of prooossing chamb e r , and, 
when the actual absolute pressure in the load lock chamber equals th e d e sired said low 
absolute pressure vete eset point , producing the interior door control signal with the 
modular differential a nd absolute p ressure transducer and delivering the interior door 
control signal to the interior door actuato r to cause the interior door to open : 

sensing the actual differential pressure between the ambient pressure in the 
room and the pressure in the load lock chamber with the modular differential and 
absolute p ressure transducer, and 

using the modular differential and absolute p ressure transducer to compare the 
actual differential pressure to the pr e d e termia ed^ifferential pressure vaha eset point, 
and, when the actual differential pressure equals the pr e deterna ified-differential 
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pressure veteeset point, producing the exterior door control signal with the modular 
differential and absolute pressure transducer and delivering the exterior door control 
signal to the exterior door actuato r to cause the exterior door to open . 

Claim 1 0 (currently amended): The method of claim 9, wherein the transfer or processing 
chamber is maintained at less than 10* 3 torr and the desired l ow absolute pressure value- set 
point a t which the interior door can be opened without undesirable ruah of goo molecules and 
particulate* impuriti e s and wator vapor into th e transfer or proc e s s ing ehom bef-is set a{ less 
than 10~ 3 torr, and including sensing the actual absolute pressure in the load lock chamber 
with the modular differential and absolute pressure transducer at levels at least from 100 torr 
to less than 10 3 torr. 

Claim 1 1 (currently amended): A method of providing control signals to a load lock that has 
an interior door between the load lock and a transfer or processing chamber and that has an 
interior door actuator that responds to an in terior door control si gnals signal to open the 
interior door, a vacuum pump for evacuating the load lock, a throttle valve that slows the 
vacuum pump-down speed and that responds to a throttle valve control signal to step up the 
pump-down speed, and an exterior door for opening and closing the load lock to the ambient 
atmosphere and that responds to an exterior door control signal to open the exterior door, 
comprising: 

connecting a pirani pressure sensor and a differential pressure sensor in fluid 
flow relation to a manifold and mounting the regular pirani pressure s ensor and the 
differential pressure sensor together with a control circuit in a housing to provide a 
modular pressure transducer tha t: Cx) connects both the pirani pressure sensor and the 
differential pressure sensor in fluid flow relation to the load lock chamber via one 
connector, (ii) s enses and transduces absolute pressure in the manifold to a voltage 
that is indicative of the absolute pressure in the manifold an4 -: (iii) that senses and 
transduces differential pressure between the manifold and the ambient atmosphere to 
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a voltage that is indicative of the differential pressure between the manifold and the 
ambient atmosphere r i_and that also £iv) outputs the throttle valve control signal when 
the voltage that is indicative of absolute pressure equals a throttle valve control 
reference voltage, outputs the interior door control signal when the voltage that is 
indicative of the absolute pressure equals an interior door control reference voltage, 
and outputs the exterior door control signal when the voltage that is indicative of the 
differential pressure equals an exterior door control reference voltage; 

setting the throttle valve control reference voltage of the modular p ressure 
transducer to a level that equals the voltage that is indicative of the absolute pressure 
in the load lock when the load lock is evacuated to a intermediate pressure threshold 
at which enough of tho air or gase s in th e load look aro remov e d so that particles and 
contaminants in the load look ore not otirrod up by turbulence at - t he stepped up pump- 
down spee d is to be actuate^ 

setting the interior door control reference voltage of the modular p ressure 
transducer to a level that equals the voltage that is indicative of the absolute pressure 
in the load lock when the load lock is evacuated to a low p ressure at which opening of 
the interior door doco not oauso und e sirable rush of gas mol e cules and particulate 
i mpuriti es and water vapor from tho load look into the tnuxofor or processing 
ehaaabe fis to be actuated : 

setting the exterior door control reference voltage of the modular p ressure 
transducer to a level that equals the voltage that is indicative of the differential 
pressure between the load lock and the ambient atmosphere at which opening of the 
exterior door do e s not cauao undesirable rush of air or gas molooul e s e ither into or out 
of tho load loc k is to be actuated : 

connecting the manifold of the pressure transducer in fluid flow relation to the 
load lock with said one connector s o that the pressure in the manifold is the same as 
the pressure in the load lock; 
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connooting e stablishing a tbrottle valve control link between the modular 
pressure transducer and the throttle valve; 

connooting e stablishing an interior door control link between the modular 
pressure transducer and the interior door actuator; 

oonnooting -establishing a n exterior door control link between the modular 
pressure transducer and the exterior door actuator; and 

powering the module-pressure transducer to produce the throttle valve control 
signal, the interior door control signal, and the exterior door control signal in 
sequence as the load lock is evacuated and then re-filled with gas such that the 
pressure transducer: (i) provides the throttle valve control signal to the throttle valve 
via the throttle valve control link to step up the pump-down speed when the load lock 
has been evacuated to said throahold i ntermediate p ressure at which e nough of tho - air 
or gases in the load lool e are removed so that tho particl e s and contaminants in the 
load lock oro not stirred up by - turbulonoo at t he stepped up pump-down spee d is to be 
actuated: (ii) provides the interior door control signal to the interior door actuator via 
the interior door control link to epea -actuate the opening of t he interior door when the 
load lock has been evacuated to a -said low p ressure that is low enough sothat such a t 
which the o pening of the interior door does not cause undeairablo rush of ga s 
molooulofl and particulate impurities and water vapor from tho load look into the 
transfer or nroooflsins ohambe r is to be actuated : and (iii) provides the exterior door 
control signal to the exterior door actuator via the exterior door control link to open 
actuate the opening of the exterior door when the load lock has been refilled with gas 
to return the pressure in the load lock to a pressure at which the opening of the 
exterior door does not cauao undes i rabl e ru s h of air or - goo molooulofl oithor into or out 
of the load loo k is to be actuated . 

Claim 12 (currently amended); The method of claim 11, wherein the low absolute p ressure 
that is low enough so that such at which the opening of the interior door dooa not oauso 
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undesirable rush of gas molooul e a and portioulato impurities and water vapor from th e lood 
look into the transfer or prooosaing ohambe ri s to be actuated is less than 10" 3 torr and the 
modular p ressure transducer produces the interior door control signal when it senses that 
^bsqfate pressure. 

Claim 13 (currently amended): The method of claim 1 1, wherein the low absolute p ressure 
that i s low enough ao-thot such at which the o pening of the interior door do es not cau s e 
und e oiroblo rush of gos mol e ouloa and particulat e impurities and water vapor from the load 
look into th e tran s fer or processing chamber-is to bp actuated i s in a range between 10° and 
1 0" 4 torr, and wherein the modular p ressure transducer senses when the load lock is 
evacuated to such low absolute p ressure between 10" 3 and 10" 4 torr to produce the interior 
door control signal at that low absolute p ressure. 

Claim 14 (currently amended): The method of claim 1 1, wherein the low absolute p ressure 
that is low enough so that suo h at which the opening of the interior door do es not cau s e 
und e sirable ruob of gas molecul es and particulate impuriti e s and water vapor from tho load 
lock into the transfer or processing ohamb e ris to be actuated is at least as low as 10"* torr, and 
wherein the modular pressure transducer senses when the load lock is evacuated to at least as 
low as 10"* torr to produce the interior door control signal at that low absolute pressure . 

Claim 15 (previously presented): The method of claim 11, including routing the throttle 
valve control signal, the interior door control signal, and the exterior door control signal to 
the throttle valve control link, to the interior door control link, and to the exterior door 
control link, respectively, through a common connector on the housing, and connecting the 
throttle valve control link, the interior door control link, and the exterior door control link to 
the common connector. 
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Claim 16 (previously presented): The method of claim 8, including routing the interior door 
control signal and the exterior door control signal to the interior door control link and to the 
exterior control link, respectively, through a common connector on the housing, and 
connecting the interior door control link and the exterior door control link to the common 
connector. 

Claim 17 (currently amended): The method of claim 8, wherein the load lock has a throttle 
valve that slows the vacuum pump-down speed and that responds to a throttle valve control 
signal to step up the pump-down speed, and wherein the modular pressure transducer also 
outputs the throttle valve control signal when the voltage that is indicative of absolute 
pressure in the manifold equals a throttle valve reference voltage, and farther including 
setting the throttle valve control reference voltage of the modular p ressure transducer to a 
level that equals the voltage that is indicative of the absolute pressure in the load lock 
chamber when the load lock chamber is evacuated to ft-an intermediate pressure threshold at 
which enough of the air or gaooa in the load look ar e r e moved oo that portioloa and 
contaminants in the load look are not stirred up by turbulence at t he stepped up pump-down 
speed is to be actuated and thereby producing the throttle valve control signal with the 
powered modular p ressure transducer to step up the pump-down speed when the load lock 
chamber is evacuated to e -said intermediate pressure threshold at which e nough of th e air or 
gooes in th e load lock aro remov e d so that partielos and contaminants in the load look ore not 
stirr e d up - by turbulenc e at the stopped up pump - down sp ee d . 

Claim 18 (previously presented): The method of claim 8, wherein the pirani sensor is a 
regular pirani sensor. 

Claim 19 (new): A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or processing 
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chamber maintained at a pressure less than one torr and that has an evacuatable load lock 
chamber, an exterior door positioned between the load lock chamber and the room, a interior 
door positioned between the load lock chamber and the transfer or processing chamber, a 
exterior door actuator that is responsive to an exterior door control signal to cause the 
exterior door to open, an interior door actuator that is responsive to an interior door control 
signal to cause the interior door to open, and a vacuum pump connected to the load lock 
chamber for evacuating the load lock chamber, comprising: 

connecting a modular differential and absolute pressure transducer, which has 
both an absolute pressure sensor and a differential pressure sensor in fluid flow 
relation to each other, in fluid flow relation to the load lock chamber via one 
connection to provide a modular differential and absolute pressure transducer, which 
also includes circuitry in a housing, that senses and transduces absolute pressure in 
the load lock chamber to a voltage which is indicative of the absolute pressure and 
that senses and transduces differential pressure between the pressure in the transducer 
and the ambient atmosphere to a voltage which is indicative of the differential 
pressure, and that also outputs said interior door control signal when the voltage 
which is indicative of the absolute pressure in the load lock chamber equals an 
interior door control reference voltage and outputs said exterior door control signal 
when the voltage which is indicative of the differential pressure in the load lock 
chamber and the ambient atmosphere equals an exterior door control reference 
voltage; 

setting the interior door control reference voltage of the modular differential 
and absolute pressure transducer to a level that equals the voltage that is indicative of 
the absolute pressure in the load lock chamber when the load lock chamber is 
evacuated to a pressure at which the interior door is to be opened; 

setting the exterior door control reference voltage of the modular differential 
and absolute pressure transducer to a level that equals the voltage that is indicative of 
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the differential pressure between the load lock chamber and the ambient atmosphere 
at which the exterior door is to be opened; 

establishing an interior door control link between the modular differential and 
absolute pressure transducer and the interior door actuator, and establishing an 
exterior door control link between the modular differential and absolute pressure 
transducer and the exterior door actuator; and 

powering the modular pressure differential and absolute transducer circuitry 
to produce said interior door control signal and said exterior door control signal in 
sequence as the load lock chamber is evacuated and then re-filled with gas such that 
the modular differential and absolute pressure transducer (i) provides said interior 
door control signal to the interior door actuator via the interior door control link to 
open the interior door when the load lock chamber has been evacuated to a pressure 
that is low enough so that the voltage that is indicative of the absolute pressure equals 
the interior door control reference voltage; and (ii) provides said exterior door control 
signal to the exterior door actuator via the exterior door control link to open the 
exterior door when the load lock chamber has been re- filled with enough gas to return 
the pressure in the load lock chamber to a pressure at which the voltage that is 
indicative of the differential pressure equals the exterior door control reference 
voltage. 

Claim 20 (new): A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or processing 
chamber maintained at a pressure less than one torr and that has an evacuatable load lock 
chamber, an exterior door positioned between the load lock chamber and the room, a interior 
door positioned between the load lock chamber and the transfer or processing chamber, a 
exterior door actuator that is responsive to an exterior door control signal to cause the 
exterior door to open, an interior door actuator that is responsive to an interior door control 
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signal to cause the interior door to open, and a vacuum pump connected to the load lock 
chamber for evacuating the load lock chamber, comprising: 

connecting a modular differential and absolute pressure transducer in fluid flow 
relation to the load lock chamber via a single fluid flow connection, wherein the 
modular differential and absolute pressure transducer includes both an absolute 
pressure sensor, which is capable of sensing absolute pressure in the load lock 
chamber, and a differential pressure sensor, which is capable of sensing a differential 
pressure between the load lock chamber and ambient atmospheric pressure, whereby 
both said absolute pressure sensor and said differential pressure sensor are in fluid 
flow relation to said load lock chamber as a result of said single fluid flow 
connection of the modular pressure transducer to the load lock chamber, said modular 
differential and absolute pressure transducer also including control circuitry that is 
capable of outputting: (i) said interior door control signal at a settable low absolute 
pressure set point; and (ii) said exterior door control signal at a settable differential 
pressure set point; 

setting a low absolute pressure value in the modular differential and absolute 
pressure transducer at which the interior door can be opened to allow transfer of parts 
between the load lock chamber and the transfer or processing chamber, 

setting a differential pressure value in the modular differential and absolute 
pressure transducer at which to open the exterior door; 

using the modular differential and absolute pressure transducer to sense both 
the actual absolute pressure in the load lock chamber and the differential pressure 
between the load lock chamber and the ambient atmosphere; 

using the control circuitry in the modular differential and absolute pressure 
transducer to compare the actual absolute pressure in the load lock chamber to said 
low absolute pressure value set in the modular differential and absolute pressure 
transducer at which the interior door can be opened, and, when the actual absolute 
pressure in the load lock chamber equals the said low absolute pressure value, to 
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produce said interior door control signal, and delivering said interior door control 
signal to the interior door actuator, which thereby causes the interior door to open; 
and 

using the control circuitry in the modular differential and absolute pressure 
transducer to compare the actual differential pressure to the said differential pressure 
value at which to open the exterior door, and, when the actual differential pressure 
equals said differential pressure value* to produce said exterior door control signal, 
and delivering said exterior door control signal to the exterior door actuator, which 
thereby causes the exterior door to open. 

Claim 21 (new): A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or processing 
chamber maintained at a pressure less than one torr and that has an evacuatable load lock 
chamber, an exterior door positioned between the load lock chamber and the room, a interior 
door positioned between the load lock chamber and the transfer or processing chamber, a 
exterior door actuator that is responsive to an exterior door control signal to open or close the 
exterior door, an interior door actuator that is responsive to an interior door control signal to 
open or close the interior door, a vacuum pump connected to the load lock chamber for 
evacuating the load lock chamber, and a throttle, which slows down effective vacuum 
pumping speed to reduce turbulence that stirs up particles and contaminants until the 
pressure in the load lock is pumped down to an intermediate pressure where enough of the air 
or gases in the load lock are removed so that turbulence does not stir up such particles and 
contaminants and which is responsive to a throttle signal to then step up the vacuum 
pumping speed, comprising; 

controlling the throttle, the interior door actuator, and the exterior door actuator 
with a modular differential and absolute pressure transducer that has one, but not 
more than one, absolute pressure sensor and one, but not more than one, differential 
pressure sensor, and which is connected to the load lock chamber via a single fluid 
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flow connection in a manner that exposes both the absolute pressure sensor and the 
differential pressure sensor in the modular differential and absolute pressure 
transducer to pressure in the load lock chamber via said single fluid flow connection 
to the load lock chamber, said modular differential and absolute pressure transducer 
also including circuitry that is capable of producing all of the following: (i) said 
throttle control signal at a settable first absolute pressure set point; (ii) said interior 
door control signal at a settable second absolute pressure set point; and (Hi) said 
exterior door control signal at a settable differential pressure setpoint; 

setting the first absolute pressure setpoint in the modular differential and 
absolute pressure transducer; 

setting the second absolute pressure setpoint in the modular differential and 
absolute pressure transducer; 

setting the differential pressure setpoint in the modular differential and absolute 
pressure transducer, 

operating the vacuum pump to evacuate the load lock chamber; 

sensing the pressure in the load lock chamber with the modular differential and 
absolute pressure transducer while the load lock chamber is being evacuated, 
whereupon reaching the first absolute pressure setpoint, the modular differential and 
absolute pressure transducer produces said throttle control signal, and whereupon 
reaching the second absolute pressure setpoint, the modular differential and absolute 
pressure transducer produces said interior door control signal; and 

refilling the load lock chamber and thereby increasing the pressure in the 
loadlock chamber while sensing the differential pressure between the load lock 
chamber and the ambient atmosphere with the modular differential and absolute 
pressure transducer, whereupon reaching the differential differential and absolute 
pressure setpoint, the modular pressure transducer produces said exterior door control 
signal. 
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Claim 22 (new): A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or processing 
chamber maintained at a pressure less than one torr and that has an evacuatable load lock 
chamber, an exterior door positioned between the load lock chamber and the room, a interior 
door positioned between the load lock chamber and the transfer or processing chamber, a 
exterior door actuator that is responsive to an exterior door control signal to open or close the 
exterior door, an interior door actuator that is responsive to an interior door control signal to 
open or close the interior door, a vacuum pump connected to the load lock chamber for 
evacuating the load lock chamber, comprising: 

controlling the interior door actuator and the exterior door actuator with a 
modular differential and absolute pressure transducer that has one, but not more than 
one, absolute pressure sensor and one, but not more than one, differential pressure 
sensor, and which is connected to the load lock chamber via a single fluid flow 
connection in a manner that exposes both the absolute pressure sensor and the 
differential pressure sensor in the modular differential and absolute pressure 
transducer to pressure in the load lock chamber via said single connection to the load 
lock chamber, said modular differential and absolute pressure transducer also 
including circuitry that is capable of producing said interior door control signal at a 
settable absolute pressure set point and said exterior door control signal at a settable 
differential pressure setpoint; 

setting the absolute pressure setpoint in the modular differential and absolute 
pressure transducer; 

setting the differential pressure setpoint in the modular differential and absolute 
pressure transducer; 

operating the vacuum pump to evacuate the load lock chamber; 
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sensing the pressure in the load lock chamber with the modular differential and 
absolute pressure transducer while the load lock chamber is being evacuated, 
whereupon reaching said absolute pressure setpoint, the modular differential and 
absolute pressure transducer produces said interior door control signal; and 

refilling the load lock chamber and thereby increasing the pressure in the 
loadlock chamber while sensing the differential pressure between the load lock 
chamber and the ambient atmosphere with the modular differential and absolute 
pressure transducer, whereupon reaching the differential pressure setpoint, the 
modular differential and absolute pressure transducer produces said exterior door 
control signal. 

Claim 23 (new): A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or processing 
chamber maintained at a pressure less than one torr and that has an evacuatable load lock 
chamber, an exterior door positioned between the load lock chamber and the room, a interior 
door positioned between the load lock chamber and the transfer or processing chamber, a 
exterior door actuator that is responsive to an exterior door control signal to open or close the 
exterior door, an interior door actuator that is responsive to an interior door control signal to 
open or close the interior door, a vacuum pump connected to the load lock chamber for 
evacuating the load lock chamber, and a throttle, which slows down effective vacuum 
pumping speed until the pressure in the load lock is pumped down to an intermediate 
pressure where enough of the air or gases in the load lock are removed so that turbulence 
does not stir up such particles and contaminants and which is responsive to a throttle signal 
to then step up the vacuum pumping speed, comprising: 

controlling the throttle and the exterior door actuator with a modular 
differential and absolute pressure transducer that has one, but not more than one, 
absolute pressure sensor and one, but not more than one, differential pressure sensor, 
and which is connected to the load lock chamber with a single fluid flow connection 
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in a manner that exposes both the absolute pressure sensor and the differential 
pressure sensor in the modular differential and absolute pressure transducer to 
pressure in the load lock chamber via said single fluid flow connection to the load 
lock chamber, said modular differential and absolute pressure transducer also 
including circuitry that is capable of producing both said throttle control signal at a 
settable first absolute pressure set point and said exterior door control signal at a 
settable differential pressure setpoint; 

setting the first absolute pressure setpoint in the modular differential and 
absolute pressure transducer, 

setting the differential pressure setpoint in the modular differential and absolute 
pressure transducer; 

operating the vacuum pump to evacuate the load lock chamber, 

sensing the pressure in the load lock chamber with the modular differential and 
absolute pressure transducer while the load lock chamber is being evacuated, 
whereupon reaching the first absolute pressure setpoint, the modular differential and 
absolute pressure transducer produces said throttle control signal; and 

refilling the load lock chamber and thereby increasing the pressure in the 
loadlock chamber while sensing the differential pressure between the load lock 
chamber and the ambient atmosphere with the modular differential and absolute 
pressure transducer, whereupon reaching the differential pressure setpoint, the 
modular differential and absolute pressure transducer produces said exterior door 
control signal. 



Claim 24 (new): The method of claim 23, including also controlling the interior door 
actuator with the modular differential and absolute pressure transducer by setting a second 
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absolute pressure setpoint in the modular differential and absolute pressure transducer lower 
than said first absolute pressure setpoint, and continuing to sense the pressure in the load lock 
chamber with modular differential and absolute pressure transducer as said vacuum pump 
continues to evacuate the load lock chamber after the first absolute pressure setpoint is 
reached, whereupon reaching said second absolute pressure setpoint, the modular differential 
and absolute pressure transducer produces said interior door control signal. 

Claim 25 (new): The method of claim 21, wherein the absolute pressure sensor is capable of 
measuring absolute pressure at least from 100 torr to 10" 4 tonr. 

Claim 26 (new): The method of claim 21 , wherein the absolute pressure sensor is a pirani 
sensor. 

Claim 27 (new): The method of claim 26, wherein the absolute pressure sensor is a regular 
pirani sensor. 

Claim 28 (new): The method of claim 26, wherein the absolute pressure sensor is a 
convection pirani sensor. 

Claim 29 (new): The method of claim 21, wherein the absolute pressure sensor is a 
thermocouple sensor. 

Claim 30 (new): The method of claim 21, wherein the differential pressure sensor is a 
capacitance manometer pressure sensor. 
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Claim 3 1 (new): The method of claim 2 1 , wherein the differential pressure sensor is a piezo 
pressure sensor. 

Claim 32 (new): A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or processing 
chamber maintained at a pressure less than one torr and that has an evacuatable load lock 
chamber, an exterior door positioned between the load lock chamber and the room, a interior 
door positioned between the load lock chamber and the transfer or processing chamber, a 
exterior door actuator that is responsive to an exterior door control signal to open or close the 
exterior door, an interior door actuator that is responsive to an interior door control signal to 
open or close the interior door, a vacuum pump connected to the load lock chamber for 
evacuating the load lock chamber, comprising: 

mounting an absolute pressure sensor and a differential pressure sensor along with 
electric circuitry together in a housing to provide a modular differential and absolute pressure 
transducer, which is capable of transducing electric signals from the absolute and differential 
pressure sensors and to produce said interior door control signal and said exterior door 
control signal at respective absolute pressure and differential pressure setpoints, and making 
a single fluid flow connection of the modular differential and absolute pressure transducer to 
the load lock chamber to expose the absolute and differential pressure sensors in the modular 
differential and absolute pressure transducer to a pressure in the load lock chamber via said 
single connection; 

operating the vacuum pump to evacuate the load lock chamber while sensing the 
absolute pressure in the load lock chamber with the absolute pressure sensor in said modular 
differential and absolute pressure transducer so that, upon pumping the pressure in the load 
lock chamber at least down to the absolute pressure setpoint, the circuitry in the modular 
differential and absolute pressure transducer produces said interior door control signal to the 
interior door actuator to cause the interior door to be opened; and 
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back-filling the load lock chamber with gas to increase the pressure in the load lock 
chamber while sensing the differential pressure between the load lode chamber and the 
ambient atmosphere so that, upon back-filling the load lock chamber with at least enough gas 
to reach said absolute pressure setpoint, the circuitry in the modular differential and absolute 
pressure transducer produces said exterior door control signal to the exterior door actuator to 
cause the exterior door to be opened. 

Claim 33 (new): A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or processing 
chamber maintained at a pressure less than one torr and that has an evacuatable load lock 
chamber, an exterior door positioned between the load lock chamber and the room, a interior 
door positioned between the load lock chamber and the transfer or processing chamber, a 
exterior door actuator that is responsive to an exterior door control signal to open or close the 
exterior door, an interior door actuator that is responsive to an interior door control signal to 
open or close the interior door, a vacuum pump connected to the load lock chamber for 
evacuating the load lock chamber, comprising: 

controlling the interior door actuator and the exterior door actuator with a modular 
differential and absolute pressure transducer that has one, but not more than one, absolute 
pressure sensor and one, but not more than one, differential pressure sensor, and which is 
connected to the load lock chamber with a single fluid flow connection in a manner that 
exposes both the absolute pressure sensor and the differential pressure sensor in the modular 
differential and absolute pressure transducer to pressure in the load lock chamber via said 
single connection to the load lock chamber, said modular differential and absolute pressure 
transducer also including electric circuitry that is capable of producing: (i) said interior door 
control signal at a absolute pressure setpoint that is set at a absolute pressure value at which 
the the interior door is to be opened; and (ii) said exterior door control signal at a differential 
pressure setpoint that is set at a differential pressure value at which the exterior door is to be 
opened; 
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sensing the pressure in the load lock chamber with the modular differential and 
absolute pressure transducer while operating the vacuum pump to evacuate the load lock 
chamber at least to the absolute pressure setpoint, whereupon the modular differential and 
absolute pressure transducer produces said interior door control signal to cause said interior 
door to be opened; and 

sensing the differential pressure between the load lock chamber and the ambient 
atmosphere with the modular differential and absolute pressure transducer while refilling the 
load lock chamber with gas' or air and thereby increasing the pressure in the load lock 
chamber at least until the differential pressure reaches the differential pressure setpoint, 
whereupon the modular differential and absolute pressure transducer produces said exterior 
door control signal to cause said exterior door to be opened. 

Claim 34 (new): The method of claim 21, including making said single fluid flow 
connection to the load lock chamber with a connector that also supports the modular pressure 
transducer, including both the absolute and differential pressure sensors and the circuitry, on 
the load lock. 

Claim 35 (new): The method of claim 9, wherein the pirani sensor is a regular pirani sensor. 

Claim 36 (new): The method of claim 9, including using a manifold to make said one fluid 
flow connection to the load lock chamber so that the pirani sensor and the differential 
pressure sensor in the modular pressure transducer are both in fluid flow relation to the load 
lock chamber. 
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Claim 37 (new): The method of claim 19, including using a manifold to connect the absolute 
and differential pressure sensors in the modular differential and absolute pressure transducer 
in fluid flow relation to each other and in fluid flow relation to the load lock chamber. 

Claim 38 (new): The method of claim 19, wherein the absolute pressure sensor is a regular 
pirani sensor. 

Claim 39 (new); The method of claim 38, wherein the absolute pressure sensor is a regular 
pirani sensor. 

Claim 40 (new): The method of claim 38, wherein the absolute pressure sensor is a 
convection pirani sensor. 

Claim 41 (new): The method of claim 19, wherein the absolute pressure sensor is a 
thermocouple sensor. 

Claim 42 (new): The method of claim 19, wherein the differential pressure sensor is a 
capacitance manometer pressure sensor. 

Claim 43 (new): The method of claim 19, wherein the differential pressure sensor is a piezo 
pressure sensor. 

Claim 44 (new): The method of claim 20, including using a manifold to facilitate connecting 
said modular differential and absolute pressure transducer to the load lock chamber with both 
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said absolute pressure sensor and said differential pressure sensor in said modular differential 
and absolute pressure sensor being in fluid flow relation to said manifold* 

Claim 45 (new): The method of claim 2 1 , including making said single fluid flow 
connection to said load lock chamber with a connector that also supports the modular 
pressure transducer, including both the absolute and differential pressure sensors and the 
control circuitry, on the load lock. 
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STATEMENT OF THE SUBSTANCE OF THE INTERVIEW 
Applicant appreciates the examiner' stime, courtesy, and helpful suggestions in the 
interview on August 26, 2005. In the August 26, 2005, interview, the applicant presented a 
draft amended claims listing, including several new draft claims 19-33, for discussion, and 
the applicant's attorney and the examiner discussed some ways that this patent application 
could be advanced while maintaining the broader concepts of the invention in the claim 
coverage. In this regard, the applicant argued that the concept of modularity, i.e., a modular 
differential and absolute pressure transducer that provides both absolute and differential 
pressure sensor and transducer functions to produce and output load lock control signals 
derived from both differential and absolute pressure via only one fluid flow connection to the 
load lock chamber, is novel and not suggested in the prior art. In this regard, the applicant 
also explained that the word "manifold" according to a dictionary definition may be too 
limiting to fully capture this concept. Accordingly, the examiner suggested reciting the 
modular nature of the invention in claims 9 and 20. Also, the examiner concurred that a 
"manifold" limitation is not required, but he suggested amending claim 9 to recite the 
absolute and differential pressure sensors are connected to the load lock via one connector, as 
the applicant had done in claim 20, to capture that aspect of the modularity without limiting 
it to a manifold. 

The examiner also observed that such recitations in claims as the undesirable rush of 
gas molecules and particulate impurities may be indefinite and are not necessary limitations 
for patentability. Therefore, the examiner suggested removing such recitations from the 
claims. Also, the examiner suggested that the language in the claims should recite that the 
control signals produced by the modular differential and absolute pressure transducer are the 
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signals used to actuate the load lock components, e.g., interior door, exterior door, and/or 
throttle valve. Applicant pointed out that the claim language in this regard is clear by 
reciting, for example, that the exterior door actuator is responsive to an exterior door control 
signal and further reciting that the modular differential and absolute pressure transducer 
produces said exterior door control, thereby being clear that the actuators respond to the 
signals produced by the modular differential and absolute pressure transducer. 

While no agreement was reached on specific amendments that would render the 
claims allowable, the applicant did agree to incorporate the examiner's suggestions into the 
claims and to then re-submit them in a Supplemental Amendment. 
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